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Fig . S5 shows the cyclic voltammetry (CV) curves of PMC/S-40 in the potential range of 1.5-2.8 V with a 0.1 mV s -1 scan rate. Two reduction peaks positioned around 2.3 V and 2.0 V were observed during the cathodic scan, attributing to a two-step reduction of sulfur. The first step around 2.3 V is ascribed to the elemental sulfur conversion to lithium polysulfides (Li 2 S x , 4 < x < 8). The second step around 2.0 V corresponds to the conversion of polysulfides to Li 2 S 2 and then to Li 2 S. One oxidation peaks around 2.5 V was observed during anodic scan, which corresponds to the oxidation of Li 2 S and Li 2 S 2 to LiS 8 . [1] [2] [3] In the following scan cycles, both cathodic and anodic peaks are positively shifted, which can be ascribed to the polarization of the electrode materials in the first cycle. 4 From 2nd scan to 5th scan cycle, there is no obvious change for redox peak currents and potentials, which indicates that the electrode material is with good reactive reversibility and cycling stability. The CV results also indicate PMC/S matrix can effectively restrain the dissolution of the lithium polysulfides in the organic electrolyte during charge-discharge process. Electrochemical impedance spectroscopy (EIS) was utilized to investigate the differences in the composite materials of PMC/S. Fig. S6 shows that all of the Nyquist plots of the PMC/S cathodes are composed of a semicircle at high frequencies due to the contact and charge transfer resistance, with a short inclined line in low frequency regions corresponding to the ion diffusion within the cathode. The much smaller semicircle of PMC/S-40:10 indicates a lower charge transfer resistance, which is assumed to be attributed with the interconnected porous carbon skeleton with bridging small mesopores in between the large mesopores/macropores.
